The effect of a random longitudinal field, on the magnetic properties of a decorated ferrimagnetic Ising model consisting of two magnetic atoms A and B with spins σ A =1/2 and S B =1, is investigated within the framework of an effective field theory based on the use of a probability distribution method. A number of characteristic phenomena, such as the possibility of two compensation points and reentrant behaviour are found .
I. Introduction:
Ferrimagnetism has been extensively ferrimagnetic Ising systems [7] [8] [9] [10] [11] . An exact solution of a decorated ferrimagnetic
Ising model with a crystal field D was obtained by A. Dakhama [12] .
Decorated Ising spin models were originally introduced in literature by Syozi [13] [20, 31] , Beth-Peirels approximation [32] and effective-field theories [33, 34] . It is worth noting that the analysis of the RFIM have been almost restricted to the simple spin-1/2 systems. Only very recently some interest has been directed to the understanding of more complicated systems in the presence of random fields, (i.e. the transverse Ising model [35, 36] , he amorphous Ising ferromagnet [37] , the site-diluted Ising model [38, 39] , the semiinfinite Ising model [40, 41] , the BlumeCapel model [42] and spin S Ising model [43] ). It has been shown that we can find in these systems a very rich critical behaviour and many interesting phenomena can appear (i.e. the reentrance behaviour or the existence of two tricritical points) .
The purpose of this paper is to investigate, the effect of a longitudinal random field, distributed according a bimodal distribution (1), on the phase diagram and magnetic properties of a decorated two sublattice ferrimagnetic Ising system consisting of two magnetic atoms A and B with spins σ A =1/2 and S B =1.
This study is done using the effective field theory. The equations are derived using a probability distribution method [44] The theoretical framework used here is the effective field theory based on a single-site cluster theory [44] . In this approach, attention is focused on a cluster consisting of just a single selected spin, labelled 0, and the neighbouring spins with which it directly interacts. To this end, the hamiltonian is split into two parts H = H 0 +H' where H 0 includes all terms of H associated with the site 0, namely :
and
if the spin 0 belong to L 1 or L 2 sublattices respectively .
Because H 0 and H' commute, we have the exact identities :
where β=1/T, p=1, 2 correspond to the magnetization and the quadrupolar moment respectively, and the angular braket denotes a canonical thermal average .
The evaluation of the inner traces over the selected spin in equations (5,6) yields :
where : and N'=2 .
To perform the thermal and configurational averaging on the right hand side of equations(7-9), we follow the general approach described in [44] . First of all, in the spirit of effective field theory, multispin correlation functions are approximated by products of single spin averages. We then take advantage of the integral representation of the Dirac's delta function, in order to write equations (7-9) in the form:
To evaluate the averages in the right-hand side of equations (12-14), we introduce the probability distributions of the spin variables , namely :
Where m σ is the magnetization of the sublattice L 1 and m 1 and m 2 are the magnetization and the quadrupolar moment for the sublattice L 2 .
Using these equations and equations (12-14), we obtain the following set of equations : Thus, doing the random average, and using the multinomial expansion, we obtain : 
We have obtained a set of self consistent equations (23-25) for the order parameters that can be solved directly by numerical iterations .
The averaged total magnetization M of the system is given by :
where N A is the total number of A atoms .
The sublattice magnetization m 1 can be evaluated as :
Thus, the total magnetization M in the system can be expressed as : 
where: 
where the coefficients a pq are given by : and : In the vicinity of this line, the sublattice magnetization m σ is given by :
The right-hand side must be positive, if it is not the case, the transition is of the first order, and hence the point at which a = 1 and b = 0 is the tricritical point .
III. Results and discussions:
We are now able to study the magnetic 
